THE RELATIONSHIP BETWEEN EXERCISE HEART RATE AND AGE IN MEN VERSUS WOMEN  by Sydó, Nóra et al.
Standard ECG, Stress Testing
A1655
JACC April 1, 2014
Volume 63, Issue 12
the reLAtionshiP Between exercise heArt rAte And Age in men versus women
Poster Contributions
Hall C
Saturday, March 29, 2014, 10:00 a.m.-10:45 a.m.
Session Title: Exercise Physiology: Importance of Demographics
Abstract Category: 27. Standard ECG, Stress Testing: ECG, Stress Testing, Sports and Exercise
Presentation Number: 1124-358
Authors: Nóra Sydó, Sahar S. Abdelmoneim, Thomas G. Allison, Mayo Clinic, Rochester, MN, USA, Semmelweis University, Heart and Vascular 
Center, Budapest, Hungary
Background: Peak exercise heart rate (pHR) has been estimated as 220 -age for both men and women. We analyze a large cohort of exercise 
testing to determine if separate sex-based equations are indicated and also report sex differences in HR reserve and HR recovery.
methods: Non-imaging exercise tests (Bruce protocol) performed on patients ages 40-89 years from 9-93 to 5-06 were included. Patients with 
baseline CV were excluded. Linear regression was used to relate pHR to age in men and women; intercepts and slopes were compared by t-tests. 
ANOVA by the general linear model was used to test difference in HR reserve and HR recovery by sex with age adjustment.
results: 25,882 patients (69% men) were included. Men were slightly younger (54 ± 9 vs. 55 ± 9 years) but had higher peak HR (165 ±17 vs. 163 
±16 bpm, p<0.0001), HR reserve (89 ± 19 vs. 82 ± 17 bpm, p<0.0001), and HR recovery (17 ± 8 vs. 17 ± 8 bpm, p<0.0001). The relationship of HR 
to age group by traditional formula (220-age) and the results of linear regression of pHR vs. age in men compared to women is shown in Figure. Both 
slope and intercept of the regression lines were significantly different for men vs. women (p <0.001).
conclusion: HR responses to exercise are significantly different in men vs. women. The HR response of men was relatively close to the traditional 
(220 - age) formula, but peak HR in women had a lower intercept and decreased more slowly with age. A separate formula for peak HR in women 
appears to be appropriate.
Figure. Peak heart rate (HR) by age in men versus women.
 
